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ABSTRACT: Vegetative characters and yield components are quantitative traits which environmental strongly effects
on the expression of them. The objective of this study was to evaluate the performance of commercial tenera oil
palm, genetic variability and broad-sense heritability (h?,) as well as phenotypic and genotypic coefficients of
variation for vegetative characters, such as leaf area (LA), leaf dry weight (LDW) and rachis length (RL), and bunch
yield, such as fresh fruit bunch (FFB), bunch number (BN), average bunch weight (ABW) and oil yield (QY). Six
commercial tenera oil palm progenies were planted at Oil Palm Collection Center, the Chaipattana Foundation at
Trang province. The experiment was arranged in a randomized complete block design (RCBD) with three replications.
Data were collected from each commercial tenera oil palm after field planting for one year. The result showed that
vegetative characters and bunch yield had significant difference among the progenies, except OY and FFB. Progeny
CT-5 revealed the highest LA, LDW and RL, while progeny CT-4 gave the highest OY, FFB and BN. The broad-sense
heritability showed that LDW, LA, BN and ABW were high (80.18, 77.79, 69.91 and 69.07%, respectively). Moderate
broad-sense heritability was observed in RL (47.21%). These characters have high genotypic coefficient of variation
to phenotypic coefficient of variation ratio. These results indicated genetic effects on the expression of characters
rather than the environment. Our results can be useful in oil palm breeding programs.
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Table 1 Temperature, rainfall, relative humidity and wind speed at the experimental site during 2017-2019

Temperature (°C) Rainfall Relative Wind speed
Year minimum maximum mean (mm/year) humidity (%) (m/s)
2017 24.10 32.90 27.40 3,221.60 83 1.03
2018 24.00 33.00 27.60 2,143.20 81 1.18
2019 24.20 33.50 27.80 2,035.50 80 1.39

Table 2 Soil nutrient content at Oil Palm Collection Center, The Chaipattana Foundation, Trang

Soil properties Topsoil (0-30 cm) Subsoil (30-60 cm)
pH (1:5 soil : H,0) 4.86 5.07
Organic carbon (%) 1.30 0.64
Total nitrogen (%) 0.08 0.04
Available phosphorus (mg/ke) 5.06 4.13
Exchangeable potassium (cmol/kg) 0.13 0.11
Exchangeable magnesium (cmol/kg) 0.10 0.05
Cation exchange capacity (cmol/kg) 3.74 3.43
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Table 3 Mean squares and variance components for vegetative characters and bunch yield of commercial

tenera oil palm

Vegetative characters” Bunch yield?
Sources df
LA LDW RL QY FFB BN ABW
Block 2 0.04™ 0.10%** 183.77™ 34.47™ 614.10™ 21.35*% 1.15%
Treatment 5 0.46™* 0.09%* 261.19* 19.43"™ 432.90™ 44.23%* 1.54%*
Error 10 0.04 0.01 70.92 13.55 327.20 5.55 0.20

* ** ns significant at P < 0.05, P < 0.01 and non-significant, respectively. VLA = leaf area (m?), LDW = leaf dry weight (kg), RL = rachis
length (cm). YOY = oil yield (kg/palm/year), FFB = fresh fruit bunch (kg/palm/year), BN = bunch number (no./year), ABW = average
bunch weight (kg/bunch)
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Unduthiusitug CT-5 fianadetuiiluganestedivddBmeadi Wiy 4.21 aza. sesamn Ao fugnind uo,
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ity Sewhiy 1.97 nn. udlsifianuuansoneadfsuunduhifuiugning w.e.1 uay CT-1 Afiduihiy 1.90 uay 1.83
nn. muEIAy uenandunduninduiug CT-5 wagiusning 1.0.1 fenadsamuemiugaaauazunnsinmisadfide
Wisuisufuiugdu 1idu 380.00 uay 372.80 ou. MNEIFU (Table 4) M3finNsaNAIFIUsEANS AIILUTUTINYDY
Snuagmatadauivlamisdiiuie 3 Snvae wudh Se1sendng 231-5.65% agluszdusi wanadansaaunuaunat
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Table 4 Progenies mean for vegetative characters and bunch yield of commercial tenera oil palm

Vegetative characters” Bunch yield”

Progenies
LA LDW RL oY FFB BN ABW
CT-1 3.27° 1.83° 361.30° 27.25 112.70 23.27% 4.82°
CT-2 3.51% 1.58° 358.20° 23.74 109.40 21.33% 5.15°
CT-3 3.20° 1.61° 358.60° 21.32 87.75 16.47¢ 5.33°
CT-4 3.25° 1.58° 358.10° 27.82 121.30 25.87° 4.73
CT-5 4.21° 1.97° 380.00° 27.20 102.90 16.67° 6.16°
PSU-1 3.78° 1.90° 372.80%° 26.25 117.29 18.07% 6.47°
Mean 3.54 1.75 364.84 25.60 108.56 20.28 5.44
C.V. (%) 5.65 4.81 231 14.37 16.66 11.62 8.28

Different letters within a column indicate a significant difference at P < 0.05 with DMRT
C.V. (%) = coefficient of variation. VLA = leaf area (m?), LDW = leaf dry weight (kg), RL = rachis length (cm). QY = oil yield (kg/palm/year),
FFB = fresh fruit bunch (kg/palm/year), BN = bunch number (no./year), ABW = average bunch weight (kg/bunch)
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Ay wazdandnsmiugnssuLuun (A%) Winfu 77.99 uay 80.18% awdndu deeglussiuaniigatuiu (Table 5)
drunnuensluiian GCV/PCY winfu 68.55% wadlen A2, winiu 47.219% afinszau Urunans nanisanwivesituiily
vminuisly wazausImniian GOV/PCY uazen b, ﬁﬁ@i’]ixﬁuﬂmﬂmdﬁnq& donnaedniu Noh et al. (2010) Anwilu
ﬂﬂéuﬁmﬂ’uqﬂwam Deli dura x AVROS pisifera kagnuin A1ue1Ingluda GCV/PCY 1A 44.40% wazian h?, 56U
U1unans Wity 40.40% wenanil Marhalil et al. (2013) ﬁﬂwﬂuma‘uﬁﬂﬁuqﬂmam MPOB-Nigerian dura x AVOROS
pisifera WU AUBTINIEEAT A, SEAUUIUNANN 1A 59.06% way Rafii et al. (2013) 91897171 AMEIMSLUilAn A,
sedutunans 7 49.91% Tutdudugnuay e 15 gue
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SEaUs WAy 35.55 ua 31.18% mudidu wazdian A%, seausn liun 12,64 uaz 9.72% mudidu (Table 5) d1usiuau
ey wazdainnzaneiade wui answavesiugnIsuiiuNnIanInkIngey tngdnuiunzatedlia GCV/PCY wag hY,
WU 83.61 way 69.91% mudU Azt viiinyateiaasiiA iy 83.11 uay 69.07% AuEEU (Table 5) Anvos
Snwmgmariiauaenndaaiu Noh et al. (2010) 3184191 HanAnnzatsvasUIduLugnuay Deli dura x AVROS
pisifera §iAn GCV/PCV ¢ (10.00%) uaeilan h%, sesusii (2.00%) uag Marhalil et al. (2013) 57897471 HaNAANZA1BV0
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Table 5 Broad-sense heritability estimates and phenotypic and genotypic coefficient of variation of vegetative

characters and bunch yield of commercial tenera oil palm

Sources 0%, 0’ o’ h?, PCV GCV  GCV/PCV

Vegetative characters”

Leaf area 0.04 0.14 0.18 77.79 11.99 10.57 88.20

Leaf dry weight 0.01 0.03 0.04 80.18 10.80 9.67 89.54

Rachis length 70.92 63.42 134.34 47.21 3.18 2.18 68.71
Bunch yield”

Oil yield 13.55 1.96 15.51 12.64 15.39 5.47 35.55

Fresh fruit bunch 327.20 35.23 362.43 9.72 17.54 5.47 31.18

Bunch number 5.55 12.89 18.44 69.91 21.18 17.71 83.61

Average bunch weight 0.20 0.45 0.65 69.07 14.78 12.28 83.11

0% = environmental variance, 0% = genotypic variance, 0%, = phenotypic variance, h%, = broad sense heritability (%), PGV = phenotypic coefficient

variation (%), GOV = genotypic coefficient variation (%)
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